SEQUENCE LISTING 



<110> NOVO NORDISK A/S 
<120> FAMILY 44 XYLOGLUCANASES 
< s b30> 10017 

<140> 
<141> 

<160> 6 

<170> PatentIn N yer . 2.1 

<210> 1 

<211> 4059 

<212> DNA 

<213> Paenibacillus 




<400> 1 
atgagggcga 
atggcctgca 
acggcaaaga 
tatatatacg 
ggtggcaacc 
tggcagcaat 
gaaaagccag 
tctttagtta 
gaaagcgaaa 
ttccaactac 
ttagtgaaca 
aatgaacccg 
aaagagttgg 
gcagaggttt 
cctgattggg 
atgcgcctta 
tatcccgaag 
aagaaagcca 
tggatcgctc 
gataaatatt 
gatatttccg 
tatatggcaa 
aagctttatc 
caaacatcgg 
gaactgcatc 
ctttccggcg 
caaattaaag 
ccgcctttga 
ggtcctgaaa 
gatgcttcca 
ttcactgctg 
ggtacttcat 
attttgaaag 
ggcacgctga 
gtaacgaatt 
ggcttgtaca 



aaaatagtag 
cgatgatagt 
ctattactat 
gtacaaatca 
gaatgaccgg 
ctagcgataa 
gagcggtgac 
cgttgccgat 
aggccccttc 
agcctgatct 
agtacggcac 
ctctctggtc 
tagaccggtc 
ttggcccggt 
actctgtaaa 
gctcgcaagt 
cgatgggcgg 
gaatgcaggc 
aatggaacag 
atccgggaac 
gcgggattgc 
actactggaa 
gcaattatga 
atattgtcaa 
tcgttgtcat 
cgaagactta 
aagcagcgcc 
cggcatatca 
gctttaagct 
gcggagttgt 
tagcatccaa 
actattacaa 
cggttccgaa 
agggaaccat 
tccacaatcc 
atcttacaat 



taatctettg ttcaaacgtt 
agggggggH ttacctgctc 
taaagtagatXacattcaagg 
ggatttggca g^pgatgaaa 



Vqqtcj 
fgtctat 

jgg 

jtfattc 



atacaactgg gas 
ctatttatgc ag 
gacttcgttt ca 
ggccggttat gt jg 
cgctcgttgg aa 
gaatgacaat eg 
tgcttcaaca a£ 
gcatacgcac ccae, 
agtcagttta tccaaagctg 
tetttaegga tttggcgcct 
aggcaattat agctggttcg 
cgaaggcaag agattgetgg 
aggcatacga attacgaatg 
acctcgcacc ttgtgggacc 
cgagtttttg cccatactac 
caagctggca atgaccgagt 
gatgaccgat gtgctgggta 
gctaaaggat ggtgtcaaca 
eggaaaaaac tctactttcg 
tagcteggtc catgettctg 
gaataaaagc atggacagcg 
catttceggt aaagtatggg 
aatcacgcaa atttcaggca 
cattgtgctg actactggca 
gaaagctgag gctggtgatg 
aggatacagc gtacagcggg 
cttgaccgaa aegtcttata 
agtaaccgcc aaaaccaata 
gatgcctgta aacggtcccg 
tgtggaatcc agegggaccg 
aggggattct ctgacgatga 
cggctaccgt tctcctcatg 



ccaaatggct 
cagctgtggt 
ategtaagee 
atatggctgc 
tgtccaatgc 
gcctgacaca 
egctgaaget 
atggaaacgg 
taaacgccaa 
igatgagtt 
tg^aaggata 
atggtgaaaa 
tgaaa^cgat 
ataaaga\ct 
tagactatt 
atgtattcga 
aggtaggcaa 
cgacctataa 
ctcgattgaa 
atagctatgg 
tcttgggcaa 
actaegttag 
gtgataccag 
taacgaatgc 
cattcgacgc 
ggttcgataa 
acegttttae 
atgacacgtc 
ggaaagtcca 
caacagatga 
eggatactaa 
agggatcgag 
ctegctatga 
gctactccgg 
cgattcaggc 
atgacaaacg 



gcctgtcgtc 60 
teaeggtcaa 120 
tattagcect 180 
cagacgactt 240 
aggaagtgac 300 
agecgaatgt 360 
tggcacttat 420 
aagtgtgcag 480 
aaatgcaccg 540 
cgtccatttt 600 
tgccctcgac 660 
agtcggagcg 720 
tgacgcgggg 780 
teaaactgea 840 
cctggatcaa 900 
:gtacactgg 960 
tWcgaaacg 1020 
gga^gatagt 1080 
geag^eggtg 1140 
cggcg\aaat 
aaatga 



tgccgctu 
tgttagtgc 



1200 
tt 1260 
c 1320 
1380 

atccgacaaa\l440 
ccaatttgat \500 
aaacagctcg l\60 
ttataccgta 
tccagtggaa 168( 
tttatcctgg 1740 x 
aaacggccct 1800 
cgtgacaaac 1860 
cgaatccaat 1920 
agecgaagaa 1980 
tgctggttat 2040 
tcccacggca 2100 
caccaatttc 2160 




tcattaaac, gcaagcgtt tggcgaactg «,c«.a|. "IS 
acttccggag gcaaggtgct OT=9C,«t« C9«c.,ttt ,» » 23(0 

3322 SSSS 2= i is 22SK S2 

tattcgccaa gcagagcgga acacggtctt a 9""acag agg 9 gaaaggtctg 2640 
tgggataagc aaggggggat cgttaccttt g^tggcact SS^gcacc gaa gg g 
atSgatacgc agggaaaaga atggtggaga ggcttctatg ccgattcaac 
atagaatatg cgatgaatca tccagagtcc guttata !*"*^at cc?g?tccgt 2820 
gatgtgattg cagggcaatt gaagaagttg caggatgcga aggttcctgt cctgt ^ 

iiH EEH S3 11 S l£ ES s 
ESI HiS i"S s; HIE =3 S 
Si =3 3= =3 =i ~3 i 

?cgctaagct ggacagcatc ggcgaatgcg aaaagctatg "Jtgaagcg ttcg g ^ 
gaaaacggcg cgttcgccac tgt-gcgagt gatgtatjtg ^jgtagcta J ^ 

SSgSI ™?ag ££££ aLgcg at ctcagcagcc 3.0 
ctgctgctcc aatatcgcac agcagatact aaggtgaacg ataatcacct caatc g 

=2 ESSS SSSS 2S5S 5* - - 

s= ras S» !: SS 

gatatccaaa cccgtattca taagacagac tggtcgaact ataacgaaag g 9 
tcgtataaag gcacgcaaac ctcatttgcc gatcatccta aagttacctt gtatcar ^ 
ggcgtacttg tttggggaac cgagccgaca gctaattaa 



<210> 2 
<211> 1352 
<212> PRT 

<213> Paenibacillus polymyxa 



netlrl Ala Lys Asn Ser Ser Asn Leu Leu Phe Lys Arg Ser Lys Trp 

1 5 10 

Leu Pro val Val Met Ala Cys Thr Met He Val Gly Gly Ala Leu Pro 



Ala Pro Ala 
35 



Val Val His Gly Gin Thr Ala Lys Thr lie Thr lie Lys 



40 



45 



Val Asp Thr Phe Lys Asp Arg Lys Pro lie Ser Pro Tyr lie Tyr Gly 
50 55 60 

Thr Asn Gin Asp Leu Ala Gly Asp Glu Asn Met Ala Ala Arg Arg Leu 

65 ™ 75 

Gly Gly Asn Arg Met Thr Gly Tyr Asn Trp Glu Asn Asn Met Ser Asn 



2 



n. rin pin Ser Ser Asp Asn Tyr Leu Cys Ser Asn 
Ala Gly Ser Asp Trp Gin Gin Ser ser a P ^ 

100 105 
Gl y Gly Leu Thr Glu ,13 01. Cyj «. Ly. .» Gly £ V.1 Thr Thr 

set Phe „ is Asp an Ser Leu Lys Leu Oly Thr Tyr Ser Leu v.l Thr 

130 135 
Le „ Pro Met Ala Gly Tyr v.l Al. Lys Asp Gly Asn Gly Ser V.1 Gin 

150 13 
Z ser Glu Lys ,1. Pro Ser ,1a Arg Trp Asn Gin Val v.1 Asn Ala 



165 



Lys Asn Ala Pro Phe Gin Leu 



Gin Pro Asp Leu Asn Asp Asn Arg Val 



180 



185 



190 



Tyc val Asp 01. Phe val His Phe Leu v.l Asn Lys Tyr Gly Thr Al, 
ser Thr Z «• ™ ^ ^ ™ ™ 5S ? " ^ 



210 



215 



Leu TIP ser His Thr His Pro Aro lie His Gly Glu lys v.l Gly Al. 

230 

Z Cl- -u V.1 »=P ™ ser Leu Ser Lys Ala Val Lys AU 

245 ZW 

, n„ val Phe Glv Pro Val Leu Tyr Gly Phe Gly 

He Asp Ala Gly Ala Glu Val Phe faiy r 27Q 



260 



„, T y r Lys Asp Leu Gin Thr Ma Pro Asp Trp Asp Ser Val Lys Gly 

275 280 

w ,r ■> ten Tvr Tvr Leu Asp Gin Met Arg Leu Ser 
Asn Tyr Ser Trp Phe Val Asp Tyr Tyr Leu p ^ 



290 



ser Gin v.1 Glu Gly Lys Ar g Leu Leu Asp val Phe Asp Val His Trp 

305 310 



Tyt Pro Glu Aia Met Gly Gly Gly He Ar ? He Thr Asn Glu Val oly 

325 -" u 

rin AT a Pro Arg Thr Leu Trp 
Asn Asp Glu Thr Lys Lys Ala Arg Met Gin Ala ^ 

340 ■ 343 
Asp Pro Thr Tyr Lys Glu Asp Ser Trp lie Ala Gin Trp Asn Ser Glu 
355 Jb0 

o t i „ Leu p r o Arg Leu Lys Gin Ser Val Asp Lys Tyr Tyr 
Phe Leu Pro He Leu Pro Arg y ^ Q 

370 375 
Pro Gly Thr Lys Leu Ala Met Thr Glu Tyr Ser Tyr oly Oly Glu Asn 



385 



390 



3 



Asp lie Ser Gly Gly He Ala Met Thr Asp Val Leu Gly He Leu Gly 

405 410 

Lys Asn Asp Val Tyr Met Ala Asn Tyr Trp Lys Leu Lys Asp Gly Val 

420 425 
Asn Asn Tyr Val Ser Ala Ala Tyr Lys Leu Tyr Arg Asn Tyr Asp Gly 

435 440 
Lys Asn Ser Thr Phe Gly Asp Thr Ser Val Ser Ala Gin Thr Ser Asp 



450 



455 



He Val Asn Se 
465 



r Ser Val His Ala Ser Val Thr Asn Ala Ser Asp Lys 



470 



475 



Glu Leu 



His Leu Val Val Met Asn Lys Ser Met Asp Ser Ala Phe Asp 



485 



490 



Ma Gin Phe Asp Leu Ser Gly Ala Lys Thr Tyr He Ser Gly Lys v.l 

500 bU!:) 
Trp Gly Phe Asp Lys Asn Ser Ser Gin He Lys Glu Ala Ala Pro lie 



515 



Thr Gin 
530 



lie Ser Gly Asn Arg Phe Thr Tyr Thr Val Pro Pro Leu Thr 



535 



540 



Ala Tyr His He Val Leu Thr Thr Gly Asn Asp Thr Ser Pro Val Glu 
545 550 555 

Gly Pro Glu Ser Phe Lys Leu Lys Ala Glu Ala Gly Asp Gly Lys Val 



565 



His Leu Ser Trp Asp Ala Ser Ser Gly Val Val Gly Tyr Ser Val Gin 



580 



585 



Aro Ala Thr Asp Glu Asn Gly Pro Phe Thr Ala Val Ma Ser Asn Leu 

595 600 
Thr Glu Thr Ser Tyr Thr Asp Thr Asn Val Thr Asn Gly Thr Ser Tyr 

610 615 
Tyr T yr Lys Val Thr Ala Lys Thr Asn Lys Gly Ser Ser Glu Ser Asn 
625 630 

lie Leu Lys Ala Val Pro Lys Met Pro Val Asn Gly Pro Ala Arg Tyr 

645 650 
a, Ma Glu Glu Gly Thr Leu Lys Gly Thr He Val Glu Ser Ser Gly 

ofoo 



660 



Thr Gly Ty 



r Ser Gly Ala Gly Tyr Val Thr Asn Phe His Asn Pro Gly 



675 



680 



Asp ser Leu Thr Het Thr lie Gin Ma Pro Thr Ma Gly Leu Tyr Asn 

690 695 



4 



Leu Thr 
705 



U e Sly Tyr Ar, Ser Pro His Asp £ Lys « Thr Asn ft. 



710 



ser L eu Asn dy Lys - - ^ - ™ Ma 

Val Leu Leu Asn Ala Gly Ala 



Asp Phe Lys Glu Thr Ser Gly Gly Lys 



750 



740 



As 



ok nu Thr Gly Trp Gly Trp Tyr Asp He Asp Tyr 
n Thr He Ser Phe Glu Thr Gly ?65 

755 

val Leu Slu « M. £ - - « •» ft " a V " ^ L " 

Ihr Z Thr Asn Pro Asn ^ Thr V.l «. Ala Lys «• - ~ & 

785 790 

M-t- tpu Ser Gly Gin Glu Glu 
rin Tvr GlV Lys Asn Met Leu sex y 
Tyr Leu Val Asp Gin Tyr Lay y ^ Q 815 

805 

x rm Ala Asn Val Gly Lys Lys Pro Ala 

_ -i T i _ 7\on TrD Leu Gin Aia nz>n vaj - j 

He Asn Glu He Asp irp 



820 



830 



C le Ala Ala Leu Asp Leu lie Asp Ty 



r Ser Pro Ser Arg Ala Glu His 



835 

Gly Leu Ser Ser 
850 



845 



T hr olu Ala Glu Lys Ala U. Ala Trp Asp Lys 01. 



855 



Gly val Thr -a Ala Trp His Trp Asn Ala Pro Lys Gly Leu 

870 

, rrt rlv phe Tyr Ala Asp Ser 
He Asp Thr Gin Gly Lys Glu Trp Trp Arg Gly ^ 



Gly 
865 



Ihr Th r Phe Asp lie Glu Tyr Ala Met Asn His Pro Glu Ser Glu Asp 
Tyr t ys Leu Z ne Ar g Asp lie Asp Val Ue Ala Gly - - >*- 
Leu 2 Asp Ale Lys Val Pro Val Leu Phe Ar, Pro Leu His Glu 



930 



935 



Ma Glu Gly Lys Trp Phe Trp Trp Gly Ala Lys Gly Pro clu Pro val 

945 

,ys Lys Leu Tyr lie Leu His Asp Ar ? Leu Thr Asn val His Lys 

,eu Asn Asn Leu 2 Trp val Trp Asn Ser val Ala Pro Asp Trp Tyr 

980 

VA , ASD Ile Leu Ser Phe Asp Ser Tyr Pro Gin 
Pro Gly Asp Glu Tyr Val Asp^lie 1QQ5 
995 



1000 



5 



_ . Tla c^ r lvs Tvr Glu Asp Leu Val Ala 
Ala Gly Asp Tyr Ser Pro^Gln He Ser Lys Tyr^ 



1010 



t«, v*l Ala Met Ser Glu Asn Gly Pro He 
Leu Gly Lys Asp Lys Lys Leu Val Ala Met^ 1Q40 

1025 10 - ,U 

t Tvs Ala Tyr Gin Ala His Trp Ser Trp Phe 

Pro Asp Pro Asp Leu Met Lys Ala ivr irtcrt 1055 
1045 



1050 



„. ara asd Gly Lys Gin Asn Ser Leu 

Ala Thr Trp Tyr Gly Asp Phe Val^Arg Asp ciy ^ 



1060 



t c vM Tvr Asn His Pro Asn Val He Thr Leu Asp 
Glu His Leu Lys Lys Val Tyr^Asn ni io85 

1075 



1080 



G1 » Leu -ro Thr M n Leu Jj. Thr Tyr oly IUTJJ Gl. Glh « Ser 

1090 1Uy5 
val Pro ay ser Phe Thr Leu As„ «> Ma^ly «" Ma Lys^l 

1105 1110 

Ser Leu Ser Trp « M. Ser Ma Asn Ma Lys Ser Tyr Glutei 

1125 iiJU 

„, ser ttr Thr giu »» ay val RSP VS1 



1140 



Tyr Gly Ser Ser Tyr Thr Asp T 

-I 1 CCL 11 



Thr Ala Val Thr Ala Asp Thr Thr Tyr 



1155 



60 



1165 



Gl„ V,! V.1 AULy. *» »P ".^ - S " *" 

ser Ala Met Pro Lys Ma Asp thr Glh Gl. P» *r Thr.Gly 



1185 



1190 



95 



1200 



m-u y. a1a asd Thr Lys Val Asn Asp Asn His 
Leu Leu Leu Gin Tyr Arg Thr Ala Asp inr y ^ 

1205 iZAU 
Leu Asn Pro Gin Phe Gin Ue Val Asn Lys Gly Thr Thr*. He Pro 

1220 

ti «rn Tvr Tvr Tyr Thr He Asp Gly Asp Arg 
He Asn Glu Leu Lys He ^Tyr Tyr ly ^ 



1235 



G1 „ G1 „ Thr Phe Asn cys f P Tyr Ma Thr Leaser Cys Ser Lys Leu 

1250 1255 
Asn Sly Lys Leu v.1 Lys Met Glu Lys Ma Ma Thr Gly M, Asp^yr 

1265 1270 

Tyr Leu Glu V,l ser Ph. Asn Ser Asp Ma Gly val Leu M.^ro Gly 

y 1285 lzyu 

Gly ser Thr Gly Asp He Gl» Thr Ar, Xle His Lys Thr MP Trp Ser 

1300 



6 



Asn 



Tyr Asn Glu Ser Asp Asp Tyr Ser Tyr Lys Gly^Thr Gin Thr Ser 



1315 



1320 



Phe Ala Asp His Pro Lys Val Thr Leu Tyr His Asn Gly Val Leu Val 
1330 1335 1340 



Trp Gly Thr Glu Pro Thr Ala Asn 
1345 1350 



<210> 3 
<211> 4056 
<212> DNA 

<213> Paenibacillus polymyxa 



.Jgaaggcg. aaaatagtag tagtatttgg tccaaacgtt ccaaatggct gctgtcgtc 60 
atggca£gca cgattatagt agggggtgct ctaccgactc caactgtagt tcacggtcaa 120 

WS -IS £li 5E S5i SiH 

gaaagcga^a aggctcc?tc ?gctcggtgg aatgaggtcg taaacgctaa -"tgcgccg 540 

tttcaattqc aacctgatct gaaagacaat caggtttatg cggatgaatt cgtcaacttt buu 

ttaatoaala agtacggcgt tgcttcaaca aaaacgggcg tgaaaggata ctcgctcgac 660 

aatqaacccg 5c?c?gg?c gcatacgcat ccgcgcattc atggtgaaaa ggtcggagcg 720 

sis =s =i -liH sss =p 

atacaccSa gctcg^aagc cgaaggcaag agattgctgg atgtcttcga tgtacactgg 960 
Ja?c£gaag cgatgggcgg aggcatacga attacaaatg aggtaggcaa cgacgaaacg 1020 
aaaaaagcca gaatgcaagc gcctcgtact ttgtgggatc cgacctacaa ggaagatagc 1080 
Scqctc aatggaacag tgaattcttg cctttactgc ctcgattaaa gcagtcggtg 1140 

Eg sfa « 

H b Sss sss=s kks sag || 

isss »s r4M sk £ " so, 

c tSggcg aglcgaetta cggttccggt aaagtatgg, 9tttcg»=aa aaatagctcg 5 0 

=S =K ™ =5 = - 

cc?gaaagct ttgcgctgag ggctgaggct ggcgatggaa agtcgattta tctggacgct 1 
tccaacaqaq ttgtaggtta cagcgtacag cgggcaacgt atgaaaacgg tccctctgcu 

=caac«ggt cg.aacgtct tatacggat, c,aacgt..= 9aacg,cact 8 0 

™" see ss ~ 3d as 

2SSS S= S=55 5 ,00 
*~ SSSS S2g ™ «. 

SEE SE SHE SSI Fib fee ss 



7 



# 

SSSS S5S= »= « "S5 S2 i 

ccaagcagag cggaacacgg tcttagttcc acagagacgg "aaggcgat ^ 2640 

aagcaagggg gcattgttac ctttgcatgg cactggaacg cgccga gg J a 21QQ 
acgcagggaa aagaatggtg g^gaggcttc tatgccgatt « catcgatgtg 2760 

tatgcgatga atcatccaga gtccgaagat tataaattgc ccgtcctttg 2820 

attgcagggc aattgaagaa gttgcaggat gcgaaagttc ctgtcctgtt ^ 288Q 
cacgaagcgg agggcaaatg Jttctggtgg Jjcgctaaag Jtcctgg^ J gg 2940 

ttgtatattt tgatgcacga tcgtttgact aat 9 t jcaca J tattttgagc 3000 

gtctggaact ctgttgctcc cgaotggtat ccgggagatg JJtatgtgg. ** t 3Q60 

ttcgactctt atccgcaagc aggcgactac ^ccgcaaa "gc c ? atC ccgga 3120 

gttacattgg gcaaggacaa aaagctagtt tgccatgagc gaaaa gg gga 3180 

cccggatctg atgaaggcgt atcaagccca "ggagctgg J J t tcat 324 0 

tttStgaga gacggcaaac aaaacagtcc "ggagcatt tgaaaaaagt f 33QQ 
ccgaacgtca ttacgcttga aaagctcccg ^taacttaa ^gtatgg ta * ag 3360 

caaccgtcag taccgggcag cttcacgctg *acgcagcgg J^"^ gacggttgaa 3420 
ctgagctgga cagcatcagc gaatgcagca agctatgaag tgaagcgtt JOT 348Q 
aacggcgcgt tcgccacagt ag^agcgat gtatacgga. J«J aggtcaaacg 3 540 

gtaacagcag acacgacgta ctattaccaa ^cgrag g « aacgggattg 3600 

gtttcgaaca cggctagcgc agcgccgaaa ^ggatactc agcagc g g ttc 3660 

gtgctccagt atcgcacagc ggatacaaat gtgaacgaca ^cacttg * 3720 

Saaattttaa ataaaggtac aatctccgta ccgatcaacg agttgaaaat * * 378() 
tacacgatcg acggtgaccg tgagcagaca "caactgcg ^tatgcgg g * 3840 
tcgaagctga atggtaagct SSttaaaatg « ggaggaa ° caC gggcgga 3900 

ttggaagtca gcttcaactc ggatgcaggc gtgttagcct ctgg gg y 3960 
atLaaactc gtattcataa agcagactgg tcgaactata acgaaag g J aca 4020 
tataaaggta cgcagacttc attcgacgat catacgaaag ctacgttg ^ 
gtacttgttt ggggaaccga accgacagct aattaa 



<210> 4 
<211> 1350 
<212> PRT 

<213> Paenibacillus polymyxa 

<400> 4 
Met 



Lys Ala Lys Asn Ser Ser Ser lie Trp Ser Lys Arg Ser Lys Trp 
1 5 10 

Leu Pro V.1 Val Met Ala Cys Thr lie He Val Gly Gly Ala Leu Pro 

20 " 
Thr Pro Thr Val Val His Gly Gin Thr Ala Lys Thr Val Thr lie Lys 

35 40 
Val Asp Thr Ser Lys Asp Arg Lys Pro lie Ser Pro Tyr He Tyr Gly 

50 55 
Thr Asn Gin Glu Leu Ala Gly Asp Glu Asn Leu Thr Ala Arg Arg Leu 

65 70 " 

Gly Gly Asn Arg Met Thr Gly Tyr Asn Trp Glu Asn Asn Met Ser Asn 

85 90 
Ala Gly Ser Asp Tr P Met Gin Ser Ser Asp Ser Tyr Leu Cys Asp Asn 



100 105 



8 



R l, ely Leu * Lys Ala 01. cy. Glu Lys Pro Gly Ala ».l Al. Thr 

115 120 
Ser Phe His Asp Cln Ser Leu Lys On «T Tte Tyr Ser « V,l Thr 

130 135 
U. Pro Met Ala SI, Tyr V,l Ala Lys Asp Gly Asn Gl» Ser Val Gin 

Ser Glu Lys Ala Pro Ser Ala Arc, Trp Asn Glu ».l val Asn Al. 
165 1/u 
L ys Asn Ala Pro Phe Cln Leu Gin Pro Asp Leu Lys Asp Asn Gin val 



145 
Glu 



180 



Tyr Ala Asp Glu Phe Val Asn 



Phe Leu Val Lys Lys Tyr Gly Val Ala 



195 



200 



205 



ser Thr Lys Thr Gly val Lys Gly Tyr Ser Leu Asp Asn Glu Pro Ala 



210 



215 



r His Thr His Pro Arc, He His Gly Glu Lys Val Gly Ala 



230 



Leu Trp Se 
225 

lys Glu Leu val Asp Ar, Ser Val ser Leu Ser Lys Al, Ala Lys Ala 

245 " u 
val A,p A!a Gly Al, Glu He Phe Gly Pro Val Leu Tyr Gly Phe Gly 

260 l ^ 
Ma Tyr Lys Asp Leu Gin Thr Ala Pro Asp Trp Asn Ser val Lys Gly 

275 280 
Asn Tyr Ser Trp Phe val Asp Tyr Tyr Leu Asp Gin Met Ar g Leu Ser 

290 295 
ser Gin Ala Glu Gly Lys Arc, Leu Leu Asp Val Phe Asp Val His Trp 
305 310 

Tyt Pro Glu Al, Met Gly Gly Gly II. Ar, lie Thr Asn Glu v,l Gly 

As „ asp Glu Thr Lys Lys Ala Aru Met Gin Al, Pro «, Thr Leu Trp 

340 345 
fi sp Pro Thr Tyr Lys Glu Asp Ser Trp He Al, Gin Trp Asn Ser Glu 

355 3bU 
P„e Leu Pro Leu Leu Pro Ar g Leu Lys Gin Ser v.l Asp Lys Tyr Tyr 

370 375 
Pro Gly Thr Lys Leu Ala Leu Thr Glu Tyr Ser Tyr Gly Gly Glu Asn 
385 390 

Asp He ser Gly Gly Ue Al, Met Ala Asp Val L.u Gly He Leu Gly 



405 



9 



Lys Asn Asp Val Tyr Met Ala Asn Tyr Trp Lys Leu Lys Asp Gly Ala 



420 



Asn Asn Tyr Val Ser Ala Ala Tyr Lys Leu Tyr Arg Asn Tyr Asp Gly 

440 445 



435 

Lys ser Ser Thr Phe Gly Asp He Ser Val His Ala Gin Thr Ser Asp 
Y 450 455 460 

He Val Asn Ser Ser Val His Ala Ser Val Thr Asp Ala Ser Tyr Lys 
465 470 475 

Glu Leu His Leu Val Val Met Asn Lys Ser Met Asp Ser Ala Phe Asp 



485 



490 



Ala Gin Phe Asp Leu Ser Gly Glu Thr Thr Tyr Gly Ser Gly Lys Val 



500 



Trp Gly Phe Asp Lys Asn Ser Ser Gin lie Lys Glu Ala Ala Pro lie 



515 



520 



Thr Gin lie Ser Gly Asn Arg Phe Thr Tyr Thr Val Pro Pro Leu Thr 

535 540 



530 



His lie Val Leu Thr Ala Gly Asn Asp Thr Pro Val Glu Asn 



Ala Tyr ^ ^ 

545 550 555 



Pro Glu Ser 



Phe Ala Leu Arg Ala Glu Ala Gly Asp Gly Lys Ser lie 

0 10 



565 570 

Tyr Leu Asp Ala Ser Ser Gly Val Val Gly Tyr Ser Val Gin Arg Ala 

580 585 
Thr Tyr Glu Asn Gly Pro Phe Ala Ala Val Ala Ser Asn Leu Val Glu 



605 



595 600 
Thr Ser Tyr Thr Asp Thr Asn Val Thr Asn Gly Thr Ser Tyr Tyr Tyr 



610 



615 



Lys lie Thr Ala Lys Thr Lys Thr Gly Thr Ser Ala Ser Asn Val Leu 



625 



630 



Lys Ala Val Pro Arg Ala Pro Val Asp Gly Pro Asp Arg Tyr Glu Ala 



645 



Glu Asp Gly Thr Leu Lys Gly Thr Val Val Glu Ser Ser Gly Thr Gly 



660 



665 



Phe Se 



r Gly Thr Gly Tyr Val Thr Asn Phe His Asn Ala Gly Asp Ser 

- ~ ~ 685 



675 



680 



Leu Thr Met 
690 



Thr lie Gin Ala Pro Thr Ala Gly Leu Tyr Asn Leu Thr 



695 



700 



lie Gly Tyr Arg Ser Pro His Asp Asp Lys Arg Thr Asn Phe Ser Leu 
705 710 715 



10 



Asn Gly Lys Ala Ser Gly Glu Leu Val l 



u Val Leu Trp Lys Thr Ala Asp Phe 



725 



30 



735 



Lys alu Thr ser Gly oiy Lys val «. «. «• "V »• «- 

U. OX, Phe l Thr Gl, Trp Gly Trp Tyr »P ^ «r ».l W 

Leu Glu l M. Ma MP Pro P,0 His Ma »1 Thr Lys * - 
Ile Z Pro »s„ Ma Thr Val Glu Ma Lys Ma Leu Me, >s„ Tyr Leu 



785 



790 



val ASP Gin Tyr Gly Lys Asn Met - Jjr «Y «» ™ £ 

805 yiU 

01 u He »ap Trp Leu Gl„ Ma Asn Val Gly Lys Lys Pro M. He M. 



820 



n tpu lie Asp Tyr Ser Pro Ser Arg Ala Glu His Gly Leu 
Ala Leu Asp Leu lie Asp iyr o g45 

835 

ser ser T h r Glu Thr Glu Lys Ma lie Glu Trp MJ Lys Gin Gly Gly 

850 85b 



He val Thr Phe Ma Trp His Trp Asn M, Pro Lys Gly Leu Ile Asp 

870 y/D 
Gin Gly Lys Glu Trp Trp Aro Gly Phe Tyr M. Asp Ser Thr Thr 



865 
Thr 



885 



Phe asp Tie Glu Tyr Ma Met Asn His Pro Glu Ser Glu Asp Tyr Lys 

900 yUD 

ti Tie Ala Gly Gin Leu Lys Lys Leu 

Leu Leu lie Arg Asp He Asp Val He Ala ^ 



915 



Gin Asp M. Lys Val Pro Val Leu Phe Aro Pro Leu His Glu Ma Glu 

930 9Jb 



Gly Lys Trp Phe Trp Trp Gl, Ma Lys Gly Pro Glu Pro val Lys Lys 

945 950 

Leu Tyc He Leu Met His Asp Arc Leu Thr Asn val His Lys Leu Asn 

965 y/U 
Rs „ Leu He Trp Val Trp Asn ser val Ma Pro Asp Trp Tyr Pro Gly 

980 985 
Rsp Glu Tyr val Asp He Leu^er Phe Asp Ser Tyr^ro Gin M, Gly 

r ser Pro Gin He Ma Lys Tyr Glu «P «» Val Thr Leu Gly 



Asp Ty 
1010 



1015 



11 



Ly s Asp Lys Lys Leu Val Cys His Glu Arg Lys Arc, Thr Tyr Protty 

1025 1030 

rln rl „ Val Ser ser Pro Leu Glu Leu Val Arg Tyr 
Pro Gly Ser Asp Glu Gly Val Ser ber ri 

1045 1050 
Met Val Tr P Gly Phe Leu Glu Arg Arg Gin Thr Lys Gin Ser Leu Glu 



1060 



Bi. L e » Lys Lys ».l Tyr Mn Hi. Pro *s„ ».! lUJbr Leu «lu Lys 



1075 

L eu Pro Thr Asn Leu Lys Thr Tyr Gly He Thr Glu Gin Pro Ser Val 

1090 1095 
Pro Gly Ser Phe Thr Leu Asn Ala Ala Gly Glu Thr Ala Lys Val Lys 
1105 mo 1115 

L eu Ser Trp Thr Ala Ser Ala Asn Ala Ala Ser Tyr Glu Val Lys Arg 

1125 1130 

Ser Thr Val Glu Asn Gly Ala Phe Ala Thr Val Ala Ser Asp Val Tyr 

1140 1145 
Gly Ser Ser Tyr Thr Asp Thr Ala Val Thr Ala Asp Thr Thr Tyr Tyr 

1155 1160 
Tyr Gin Val Val Ala Lys Asn Asp Ala Gly Gin Thr Val Ser Asn Thr 

1170 1175 
Ala Ser Ala Ala Pro Lys Ala Asp Thr Gin Gin Pro Thr Thr Gly^eu 



1185 



1190 



1195 



val Leu Gin Tyr Arg Thr Ala Asp Thr^sn Val Asn Asp Asn^is Leu 



1205 



Asn Pro His Phe Gin He Leu Asn Lys Gly Thr He Serial Pro lie 

1220 l2Zb 
Asn Glu Leu Lys He Arg Tyr Tyr Tyr Thr lie Asp Gly Asp Arg Glu 
1235 I 240 



Gin Thr Phe Asn Cys Asp Tyr Ala Val Leu Ser Cys Ser Lys Leu Asn 

1250 1255 
Gly Lys Leu Val Lys Met Asp Lys Ala Ala Thr Gly Ala Asp Tyr Tyr 
1265 1270 1275 

Leu Glu Val Ser Phe Asn Ser Asp Ala Gly Val Leu Ala Ser Gly Gly 



1285 



1290 



Ser Thr Gly Gly He Gin Thr Arg He His Lys Ala Asp Trp Ser Asn 

1300 1305 
Tyr Asn Glu Ser Asp Asp Tyr Ser Tyr Lys Gly Thr Gin Thr Ser Phe 
1315 1320 



12 




Asp His Thr Lys Ala Thr Leu Tyr His Asn Gly Val Leu Val Trp 



^31" """"" 1335 " 1340 



Gly Thr Glu Thr Ala Asn 
1345 1350 



<210> 5 
<211> 2141 
<212> DNA 

<213> Paenibacillus pabuli 



a gaaggcga aaaatagtag taatattttg tccaaacgtt ccaaatggct J^gtcgtc 60 
atggca?gca cgattatagt agggggggct ctaccggctc caactgtagt tcacggtcaa 120 
acggcaaaga ccgttaccat taaagtcgat acatccaagg atcgtaagcc tattagtcct 180 
tatatatacq qtacgaatca ggatttggca ggcgatgaaa atctggctgc cagacgactt t*v 

2£s ssb= sssa xke ssss '= 
< rib «s sssss ss skeu 

™.= SEES SEES 

tSJqaaaa agtacggcgc ?gct?caaca aaggcgggtg tgaaaggata tgcgctcgac 660 
3Sc?gg?c gcatacgcat ccgcgcattc atggtgaaaa agtcnnnnnn 720 
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnn_ nnnnnn n 
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnttcaaact ^cntgatt « 
aaaacttctg taaaaggcaa ctatagctgg ttcgtggact attacctgga tcaaatgcgc yuu 
Scaactcgc aagccgaagg caagagattg ctggatgtat tcgatgtgca ctggtatccc 960 

m 55 35 552 55 i| 

?aScccgg gaaccaagct ggctttgacc gagtatagct acggcggcga "atgatatt 1200 
tccggcggta ?tgctatgac cgatgtgctg ggcatcttgg gcaaaaacga JJtttatatg 1260 
qcqaaSXtt ggaagttaaa ggatggtgcc aacaactacg ttagcgccgc ttacaagctt 1320 
?accacaatt aLacggaaa aaacgctact ttcggcgata tcagcgttaa tgcgcaaacg 1380 

c gltattg ftaatagctc ggtgcatgct tccgtaacgg atgcatccta cajagaactg 
cacctcattq tcatgaataa aagcatggac agcgcattcg acgcccaatt cgatctttcc Ibuu 
qacqaqacgl cttacagttc cggtaaaata tggggcttcg ataaaaatag ctcgcaaatt 1560 

g,?cc?gaaa gctttacgct g.gggctgag gctggcgatg gsaa.gtcga <«9tcctgg 1JJO 

?eee ssnur. sssss ss ^n:us ^ 

i ™ ™g SS = 

bb: ssss ssss sssss sees as 

gcaggcgcgc gagctccagc ttttgttccc tttagtgagg g 



2141 



<210> 6 
<211> 695 
<212> PRT 

<213> Paenibacillus pabuli 
<400> 6 
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* 



Met Lys Ala Lys Asn Ser Ser Asn lie Leu Ser Lys Arg Ser Lys Trp 



10 



Leu Pro 



Ala Pro 



val Val Met Ala Cys Thr lie lie Val Gly Gly Ala Leu Pro 



20 



25 



30 



Thr Val Val His Gly Gin Thr Ala Lys Thr Val Thr lie Lys 



35 



40 



45 



Val Asp Thr Ser Lys Asp Arg Lys Pro lie Ser Pro Tyr lie Tyr Gly 

55 60 



50 



Thr Asn Gin Asp Leu Ala Gly Asp Glu Asn Leu Ala Ala Arg Arg Leu 
65 70 75 

Gly Gly Asn Arg Met Thr Gly Tyr Asn Trp Glu Asn Asn Met Ser Asn 
85 90 9 5 

Ala Gly Ser Asp Trp Gin Gin Ser Ser Asp Asn Phe Leu Cys Asn Asn 

105 110 



100 



Gly Gly Leu Thr Lys Ala Glu Cys Glu Lys Pro Gly Ala Val Thr Thr 

120 125 



115 



Ser Phe His Asp Gin Ser Leu Lys Leu Gly Ala Tyr Ser Leu Val Thr 
130 135 140 

Leu Pro Met Ala Gly Tyr Val Ala Lys Asp Gly Asn Gly Ser Val Gin 
145 150 i55 

Glu Ser Glu Gin Ala Pro Ser Ala Arg Trp Asn Gin Val Val Asn Ala 
165 I 70 175 

Lys Asn Ala Pro Phe Gin Leu Gin Pro Asp Leu Asn Asp Asn Gin Val 
180 185 190 

Tyr Ala Asp Glu Phe Val Asn Phe Leu Val Lys Lys Tyr Gly Ala Ala 



195 



200 



Ser Thr Lys Ala Gly Val Lys Gly Tyr Ala Leu Asp Asn Glu Pro Ala 

215 220 



210 



Leu Trp Ser 
225 



His Thr His Pro Arg He His Gly Glu Lys Val Xaa Xaa 



230 



235 



240 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 



245 



250 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

265 ZIV 



260 



Xaa Xaa 



Phe Lys Leu His Xaa lie Gly Thr Ser Val Lys Gly Asn Tyr 

275 2 80 285 

Ser Trp Phe Val Asp Tyr Tyr Leu Asp Gin Met Arg Leu Asn Ser Gin 

290 295 300 
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• 



♦ 



Ma Glu Gly Lys Arg Leu Leu Asp V.l Phe Asp V.l His Tr P Tyr Pro 
305 310 315 



Gl 



u Ma Met Gly Gly Gly He Arg He Thr Asn Glu Val Gly Asn Asp 



325 



330 



Gl 



u Thr Lys Lys Ala Arg Met Gin Ala Pro Arg Thr Leu Trp Asp Pro 



340 



345 



Thr Tyr Lys Glu Asp Ser Trp He Ala Gin Trp Asn Ser Ala Phe Leu 



355 



360 



Pro Leu Leu Pro Arg Leu Lys Gin Ser Val Asp Ly. Tyr Tyr Pro Gly 



370 



375 



Thr Lys Leu Ala Leu Thr Glu Tyr Ser Tyr Gly Gly Glu Asn Asp lie 
385 390 395 

Ser Gly Gly He Ala Met Thr Asp Val Leu Gly He Leu Gly Lys Asn 

405 410 



Asp Val Ty 



r Met Ala Asn Tyr Trp Lys Leu Lys Asp Gly Ala Asn Asn 



420 



425 



Tyr val Ser Ala Ala Tyr Lys Leu Tyr Arg Asn Tyr Asp Gly Lys Asn 
435 440 



Ala Thr Phe Gly Asp 



lie Ser Val Asn Ala Gin Thr Ser Asp lie Val 



450 



Asn Ser Ser 



455 



460 



Val His Ala Ser Val Thr Asp Ala Ser Tyr Lys Glu Leu 



465 



His 



470 



475 



Leu lie Val Met Asn Lys Ser Met Asp Ser Ala Phe Asp Ala Gin 



485 



490 



Phe Asp Leu Ser Gly Glu Thr Thr Tyr Ser Ser Gly Lys lie Trp Gly 



500 



Phe Asp Lys Asn Ser Ser Gin He Lys Ala Val Ala Pro He Thr Gin 
515 520 



525 



lie Ser Gly Asn Arg Phe Thr Tyr Thr Val Pro Pro Leu Thr Ala Tyr 

530 535 
His He Val Leu Thr Ala Asp Asn Asp Thr Pro Val Pro Pro Val Glu 
545 550 555 

Asp Pro Glu Ser Phe Thr Leu Arg Ala Glu Ala Gly Asp Gly Lys Val 
565 570 

Asp Leu Ser Trp Asp Al. Ser Ser Gly Val Val Gly Tyr Ser Val Gin 

580 bBb 

Arc, Al, Thr Tyr Gl. Asn Gly Pro Phe Al, Ala Val Ala Ser Asn Leu 

600 



595 



15 



Val Glu Thr Ser Tyr Thr Asp Thr 
610 615 

Tyr Tyr Lys He Thr Ala Lys Thr 
625 630 

Val Leu Lys Ala Val Pro Arg Thr 
645 

Glu Ala Glu Asp Gly Thr Leu Lys 
660 

Thr Gly Phe Ser Gly Thr Gly Tyr 
675 680 

Asp Ser Leu Thr Met Thr He 

690 695 



♦ 

Asn Val Thr Asn Gly Thr Ser Tyr 
620 

Lys Ala Gly Thr Ser Glu Ser Asn 
635 640 

Pro Val Asp Gly Pro Asp Arg Tyr 
650 655 

Gly Thr He Val Glu Ser Ser Gly 
665 670 

Val Thr Asn Phe His Asn Ala Gly 
685 



16 



